of 17
was validated using quantitative real-time polymerase chain reaction (RT-qPCR). Our results
80
clarified the physiological and transcriptomic aspects of golden leaf coloration in Populus deltoides
81
Marsh and will serve as a platform to advance the understanding of the regulatory mechanisms 82 underlying the leaf color formation in poplar and other plant species.
83

Results
84
Pigment content analysis of wild-type and mutant
85
We analyzed changes in the pigment contents of wild-type leaves and mutant leaves. The 86 uroporphyrinogen III (Urogen III) content of the yellow leaves was significantly higher than that of 87 the wild-type, whereas there were no significant differences in coproporphyrinogen III (Coprogen 
101
The green color means significantly decreased or down-regulated in the Y leaves. The gray color 
116
approximately 47% of the mapped reads were uniquely mapped reads (Table 1) . 
Gene functional annotation by GO, and KEGG
127
GO assignments were used to classify the functions of DEGs. A total of 12, 9, and 5 of the DEGs
128
were divided into biological processes, cellular components and molecular functions respectively,
129
and some DEGs were annotated with more than one GO term (Figure 4 ). In the biological process 
139
KEGG pathway analysis was performed to categorize gene functions with an emphasis on 140 biochemical pathways that were active in G and Y. A total of 52 genes were annotated and assigned
141
to 31 KEGG pathways (Table S2) 
146
of results indicated that the differences in metabolic activities were the main difference between G
147
and Y, and they may perform important roles in the regulating of leaf coloration. temperature and light intensity. Of the many rice yellow green leaf mutants, ygl1 mutant is due to a 180 missense mutation in a highly conserved residue of YGL1 which encodes the Chl synthase (CHLG)
181
[7], ygl2 mutant is due to an insert mutation of YELLOW-GREEN LEAF2 which encodes Heme 
Plant materials and growing conditions
259
The green leaf populus cultivar (wild-type) and the yellow leaf populus cultivar (mutant) were 260 used in this study. The plants were three-years-old and grown in Hongxia Nursery, Mianzhu Town, stored at −80 °C for subsequent experiments.
Approximately 0.1 g leaves of the G and Y were selected for Chl and carotenoid measurements.
266
The pigment (Chl a, Chl b, and carotenoid) contents were measured using the method described by nt. The fragments were used to synthesize the first cDNA strand via random hexamer priming, and 288 the second-strand cDNA was then synthesized using DNA polymerase I and RNase H. The cDNA 289 fragments was purified using magnetic beads and subjected to end-repair before adding a terminal
290
A at the 3ends. Finally, sequencing adaptors were ligated to the short fragments, which were 
Quality control and reads mapping
295
The raw reads were edited to remove adapter sequences, low-quality reads, and reads with >10% 
311
For qPCR analysis, total RNA was extracted using RNAprep Pure Plant Kit (Tiangen Biotech Co.
312
Ltd., Beijing, China), approximately 1 μg RNA was reverse transcribed via a TransScript®
313
All-in-One First-Strand cDNA Synthesis SuperMix for qPCR (Tiangen Biotech Co. Ltd., Beijing,
314
China) according to the manufacturer's instructions. Eight genes were selected for validation using 315
qRT-PCR. Primer sequences were designed using Primer Premier 5.0 software as shown in Table S3 .
316
qPCR DNA amplification and analysis were performed using the TransScript® Top Green qPCR 
372
Cloning and functional analysis of pale-green leaf (PGL10) in rice (Oryza sativa L. 
